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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multiplayer ceramic 
electronic component with good reliability in which the 
cracking of sintered ceramic is hardy developed even when 
subjected to heat shock or stress caused by flexure of a 
printed circuit board after the component is mounted 
thereon. 

SOLUTION: Inner electrodes 3-6 are provided in a sintered 
ceramic 2 and first and second outer electrodes 7, 8 are 
formed to cover the first and second end faces 2a, 2b 
wherein the first and second outer electrodes 7, 8 have 
electrode covering parts 7a, 8a extending to the upper and 
lower surfaces 2c, 2d and the opposite side faces of the 
sintered ceramic. A relation 1.5xLg<e<3.5xLg is satisfied, 
where e is the distance between the outermost side end of 
the outer electrodes 7, 8 and the innermost side end of the 
electrode covering parts 7a, 8a of the outer electrodes 7, 8, 
and Lg is the distance between the outermost side end of the 
outer electrodes 7, 8 and the forward end of the inner 
electrode connected electrically with the outer electrodes 7, 
8 on the opposite side. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more internal electrodes which are arranged so that it may overlap in the thickness 
direction through a ceramic layer in the ceramic sintered compact which has the 1 st and 2nd end face 
which counters each other, and said ceramic sintered compact, and were pulled out by the 1st or 2nd end 
face. It has the 1st and 2nd external electrode formed so that the 1st and 2nd end face which said ceramic 
sintered compact counters for each other might be covered, respectively. It has ****-ed [ electrode ] to 
which the said 1st and 2nd external electrode reaches not only the 1st or 2nd end face of a ceramic 
sintered compact but a top face, an inferior surface of tongue, and a both-sides side. The outermost side 
edge of an external electrode. When distance between the inside edges of ****-ed [ electrode ] of this 
external electrode is set to e and distance between the outermost side edge of this external electrode and 
the tip of the internal electrode electrically connected to the external electrode of the opposite side is set to 
Lg Laminating ceramic electronic parts characterized by being constituted so that 1.5xLg<=e<=3.5xLg 
may be filled. 

[Claim 2] Laminating ceramic electronic parts according to claim 1 with which distance e and distance Lg 
are constituted so that 2.0xLg<=e<=3.5xLg may be filled. 

[Claim 3] Laminating ceramic electronic parts according to claim 1 or 2 which said ceramic sintered 
compact is constituted using the dielectric ceramics, and are used as the multilayer capacitor by it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating ceramic electronic parts with which 
electrode structure was improved by the detail more about laminating ceramic electronic parts, such as a 

multilayer capacitor and a laminating variston 
[0002] 

[Description of the Prior Art] Drawin g 3 is drawing of longitudinal section showing an example of the 
conventional multilayer capacitor, A multilayer capacitor 5 1 has the ceramic sintered compact 52 
constituted with the dielectric ceramics. In the ceramic sintered compact 52, it is arranged so that two or 
more internal electrodes 53-56 may overlap in the thickness direction through a ceramic layer. Internal 
electrodes 53 and 55 are pulled out by end- face 52a of the ceramic sintered compact 52, and internal 
electrodes 54 and 56 are pulled out by end-face 52b of the opposite side. The external electrodes 57 and 
58 are formed so that end faces 52a and 52b may be covered, respectively. 

[0003] In a multilayer capacitor 51 , in order to carry out a surface mount to a printed circuit board etc., 
the external electrodes 57 and 58 have **** 57a and 58a-ed [ electrode ] which reach top-face 52c of not 
only a wrap but the ceramic sintered compact 52, 52d of inferior surfaces of tongue, and a both-sides side 
in end faces 52a and 52b. 

[0004] In the multilayer capacitor 51, to make small the die length of ****-ed [ electrode ], i.e., the 
distance of the direction to which the end faces 52a and 52b of a sintered compact 52 are connected, with 
a miniaturization is tried. Therefore, in the conventional multilayer capacitor 51, distance e between the 
inside edge of **** 57a and 58a-ed [ electrode ] and the outermost side edge of electrodes 57 and 58 is 
made comparatively small. That is, distance e was made into about 1 to 1.5 times of Lg when the external 
electrode 58 was taken for the example, and the tips 53a and 55a of internal electrodes 53 and 55 and the 
external electrode 57 to which internal electrodes 53 and 55 are coimected electrically set distance 
between the outermost side edges of the external electrode 58 of the opposite side to Lg. 
[0005] 

[Problem(s) to be Solved by the Invention] When it mounts a multilayer capacitor 51 in a printed circuit 
board by soldering etc., a thermal shock joins a multilayer capacitor 51, On the other hand, when a 
thermal shock is added, in the ceramic sintered compact 52, it is easy to contract the external electrodes 
57 and 58 and internal electrodes 53-56 compared with the ceramics. This contraction stress tends to be 
concentrated on the location of the external electrodes 57 and 58 which is worn and is shown by the inside 
edge B of Sections 57a and 58a, for example, the arrow head of dravving_3 . Moreover, in a part for the 
point of internal electrodes 53-56, it is easy to produce the stress concentration by the thermal shock [ in 
the ceramic sintered compact 52 ]. The crack might arise between the location shown by the arrow head B 
which follows, for example, is shown in drawin g 3 , and tip 53a of an internal electrode 53. 
[0006] Moreover, after being mounted in the printed circuit board, the temperature change was given, or 
the printed circuit board bent, and also when the stress resulting from this deflection etc. joined the 
ceramic sintered compact 52, the above cracks tended to arise. 

[0007] Especially, the above-mentioned distance e and distance Lg are becoming smaller with the 
miniaturization of a multilayer capacitor 51. Consequently, since the location shown by the arrow head B 
and tip 53a of an internal electrode 53 had been approaching further, there was a problem that the crack 
mentioned above much more became easy to happen. 

[0008] Even if the purpose of this invention is the case where the temperature change was given or a 
substrate bends after being hard to produce the crack of a ceramic sintered compact and mounting it in a 
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printed circuit board etc. when the fault of the conventional technique mentioned above is canceled and a 
thermal shock is added like [ at the time of printed-circuit-board mounting ], it is to offer the laminating 
ceramic electronic parts excellent in dependability which the crack of a ceramic sintered compact cannot 
produce easily. 
[0009] 

[Means for Solving the Problem] The ceramic sintered compact which has the 1 st and 2nd end face which 
the laminating ceramic electronic parts concerning this invention counter for each other, Two or more 
internal electrodes which are arranged so that it may overlap in the thickness direction through a ceramic 
layer in said ceramic sintered compact, and were pulled out by the 1st or 2nd end face. It has the 1st and 
2nd external electrode formed so that the 1st and 2nd end face which said ceramic sintered compact 
counters for each other might be covered, respectively. It has ****-ed [ electrode ] to which the said 1st 
and 2nd external electrode reaches not only the 1 st or 2nd end face of a ceramic sintered compact but a 
top face, an inferior surface of tongue, and a both-sides side. The outermost side edge of an external 
electrode, When distance between the inside edges of ****-ed [ electrode ] of this external electrode is set 
to e and distance between the outermost side edge of this external electrode and the tip of the internal 
electrode electrically connected to the external electrode of the opposite side is set to Lg, it is 
characterized by being constituted so that L5xLg<=e<=3.5xLg may be filled. 

[0010] Preferably, distance e and distance Lg are constituted so that 2.0xLg<==e<=3.5xLg may be filled. 
Although the laminating ceramic electronic parts concerning this invention can be applied to various 
laminating ceramic electronic parts, such as a multilayer capacitor, a laminating varistor, and a laminating 
thermistor, the dielectric ceramics is used as the above-mentioned ceramic sintered compact, and a 
multilayer capacitor is constituted from a specific aspect of affairs of this invention by it. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining the concrete example of 
this invention, referring to a drawing. 

[0012] Drawing 1 is the sectional view showing the multilayer capacitor as laminating ceramic electronic 
parts concerning one example of this invention, and drawing 2 is the perspective view showing the 
appearance. A multilayer capacitor 1 has the ceramic sintered compact 2 of the shape of a rectangular 
parallelepiped which consists of dielectric ceramics like barium titanate series ceramics. 
[0013] In the ceramic sintered compact 2, it is arranged so that two or more internal electrodes 3-6 may 
overlap in the thickness direction through a ceramic layer. Internal electrodes 3-6 are constituted by 
metallic materials, such as Ag, Ag-Pd, and nickel. 

[0014] Internal electrodes 3 and 5 are pulled out by 1st end-face 2a of the ceramic sintered compact 2, and 
another side and internal electrodes 4 and 6 are pulled out by the 1st end face and 2nd end-face 2b which 

has countered. 

[001 5] The 1 st external electrode 7 is formed so that end-face 2a may be covered, and the 1st external 
electrode 7 is electrically connected to internal electrodes 3 and 5. The external electrode 7 is formed so 
that end- face 2a may be resulted in side-face 2of top-faces [ of not only a wrap but the ceramic sintered 
compact 2 ]c [ 2 ] and 2d, and pair e (not shown [ the side face of the other side ]). That is, the external 
electrode 7 has ****-ed [ electrode ] 7a which results in side-face 2of top-face 2c [ of the ceramic sintered 
compact 2 ], 2d [ of inferior surfaces of tongue ], and pair e like the case of the conventional multilayer 
capacitor 5 1 . 

[0016] Similarly, the 2nd external electrode 8 has ****-ed [ electrode ] 8a which is formed so that end- 
face 2b of the ceramic sintered compact 2 may be covered, and results in side-face 2of top-face 2c [ of the 

ceramic sintered compact 2 ], 2d [ of inferior surfaces of tongue ], and pair e. 

[0017] The distance e mentioned above and distance Lg have the description of the multilayer capacitor 1 
of this example in being constituted so that 1.5xLg<=e<==3.5xLg may be filled. This is explained taking 
the case of the 2nd external electrode 8. 

[001 8] As shown in drawing 1 , distance e is the distance between the outermost side edge of the 2nd 
external electrode 8, and the inside edge of ****-ed [ electrode ] 8a. In addition, let the direction which 
goes the direction of the interior of a ceramic sintered compact to the inside and an outside fi*om end-face 
2b be an outside in end-face 2b in which the external electrode 8 is formed. 

[0019] Moreover, the distance between the outermost side edge of the 2nd external electrode 8 and the 
tips 3a and 5a of the internal electrodes 3 and 5 electrically connected to the 1 st external electrode 7 is 
said in distance Lg. In addition, it is constituted so that the relation which distance e and distance Lg 
mentioned above similarly to the 1st external electrode 7 side may be filled. 

[0020] Moreover, the external electrodes 7 and 8 may be the structures which carried out the laminating 
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of two or more metal layers, and the outermost side edge of the maximum outside layer will constitute the 
above-mentioned outermost side edge in that case. Since it is constituted so that distance e and distance 
Lg may fill the above-mentioned relation with the multilayer capacitor 1 of this example, stress 
concentration the case where the external force resulting from the deflection of the substrate at the time of 
substrate mounting joins the ceramic sintered compact 2, and when the stress resulting from a thermal 
shock is added is eased, it bends by it, and the fall of a property and generating of the crack by the thermal 
shock can be controlled. This is explained based on the concrete example of an experiment. 
[0021] The ceramic green sheet of the mother by whom thickness was set up so that it might roast and 
next thickness might be set to about 8 micrometers was prepared. Since an internal electrode was 
constituted on the top face of this mother's ceramic green sheet, conductive paste was screen-stenciled. 
[0022] The 70-sheet laminating of the ceramic green sheet with which conductive paste was printed was 
carried out, the laminating of every 30 plain ceramic green sheets was carried out up and down, and the 
layered product was obtained. After pressurizing this layered product in the thickness direction, it cut in 
the thickness direction and the layered product of each multilayer capacitor unit was obtained. 
[0023] After an appropriate time, the above-mentioned layered product was calcinated and the ceramic 
sintered compact 2 was obtained. Ag paste was applied, by the ability being burned, the 1st external 
electrode layer was formed in the both-ends side of the ceramic sintered compact 2, ftirther, nickel plating 
layer and Sn plating layer were formed in that outside front face in this sequence, and the 1 st and 2nd 
external electrode 7 and 8 was formed in it. The multilayer capacitor of the dimension of the 1 .0mm of the 
die-length [ of 2.0mm ] x width-of-face [ of 1.25nmi ] x thickness directions was obtained as mentioned 
above. 

[0024] Moreover, in obtaining the above-mentioned multilayer capacitor, distance Lg was set to 0.35mm, 
distance e was changed variously, and each multilayer capacitor of sample numbers 1 -6 shown in the 
following table 1 was obtained. About each multilayer capacitor of the sample numbers 1-6 obtained as 
mentioned above, the flexure test and the spalling test were performed in the following ways. 
[0025] ** Flexure test — JIS The amount of marginal deflections was measured according to C-5102- 
1994, and 8, 1 1 and 1, and it considered as the deflection force. It is shown that a multilayer capacitor can 
bear to the big deflection force, so that this deflection force is large. 

[0026] ** Spalling test - JIS According to C-5 102- 1994, and 8 and 14, the spalling test was performed 
for the multilayer capacitor using melting solder with a temperature of 300 degrees C. In this case, the 
existence of generating of the crack in the multilayer capacitor after a spalling test was checked. 

0027] A result is shown in the following table 1 . 

:0028] 
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[0029] The sample numbers 2-5 included in the range of this invention showed the good result also in any 
of a flexure test and a spalling test so that clearly fi'om Table 1. That is, the big deflection force was borne 
and the generating rate of a crack was very low in the spalling test. 

[0030] On the other hand, in the multilayer capacitor of the sample number 1 smaller than 1.5Lg, the 
deflection force had a small distance e, and the crack had occurred in many multilayer capacitors in the 
spalling test. 

[003 1] Moreover, when distance e will exceed 3.5Lg(s) so that clearly if the result of sample numbers 5 
and 6 is compared, it turns out that a deflection property deteriorates, moreover, clear from sample 
numbers 3-5 — as — distance e — more than 2.0xLg — the case below 3.5xLg — a deflection property and 
its heat-resistant any — although — it turns out that it is much more good. 
[0032] 

[Effect of the Invention] In the laminating ceramic electronic parts concerning this invention, the 
outermost side edge of an external electrode, When distance between the inside edges of ****-ed 
[ electrode ] of an external electrode is set to e and distance between the outermost side edge of this 
external electrode and the tip of the internal electrode electrically connected to the external electrode of 
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the opposite side is set to Lg Since it is referred to as 1.5xLg<=e<=3.5xLg, even if the stress resuhing 
from the deflection of the substrate at the time of mounting laminating ceramic electronic parts in a 
substrate is added, the stress concentration in laminating ceramic electronic parts can be eased. Similarly, 
even if a thermal shock is added like at the time of soldering, the stress concentration resulting from this 
thermal shock is also eased. Therefore, the crack of a ceramic sintered compact can be controlled 
effectively and it becomes possible to offer laminating ceramic electronic parts excellent in dependability. 

[0033] In the case of small laminating ceramic electronic parts, the crack of the ceramic sintered compact 
resulting from the above-mentioned stress concentration tends to arise especially, but according to this 
invention, even if it is the case where a miniaturization is advanced, the above-mentioned crack of a 
ceramic sintered compact can be controlled effectively. It follows, for example, is 1 .0mm or less in die- 
length [ of 2mm ] X width-of-face [ of 1.25mm ] x thickness, and 100 or more layers, when an internal 
electrode number of layers applies to small and the mass multilayer capacitor of 50 or more layers further 
by 0.5mm or less in die-length [ of 1mm ] x width-of-face [ of 0.5nun ] x thickness, especially the 
effectiveness of this invention has the large number of internal electrode laminatings. 
[0034] In this invention, when referred to as 2.0xLg<=e<=3.5xLg, the stress concentration in a ceramic 
sintered compact can be eased further, and generating of the crack in a ceramic sintered compact can be 
more effectively controlled so that clearly from the example of an experiment mentioned above. 
[0035] Therefore, when a multilayer capacitor is constituted using the dielectric ceramics as a ceramic 
sintered compact, generating of the crack of the ceramic sintered compact at the time of mounting in a 
printed circuit board etc. or the time of use can be controlled effectively, and it becomes possible to offer 
the multilayer capacitor excellent in dependability. 



[Translation done.] 
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DRAWINGS 



[Dr awin g 1] 




[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the body of a capacitor of the shape of a rectangular parallelepiped which has four side 
faces which connect between two principal planes which carry out phase opposite, and these principal 
planes. Said body of a capacitor It has two or more dielectric layers prolonged in the direction of said 
principal plane, and at least one pair of 1st and 2nd internal electrodes which counter mutually through 
said specific dielectric layer so that a capacitor unit may be formed. The drawer electrode pulled out even 
upwards is formed, said 1st and 2nd internal electrodes — respectively — either of said side faces ~ at least 
one side of said 1st and 2nd internal electrodes As said drawer electrode, at least three drawer electrodes 
of said at least three side faces pulled out even upwards, respectively are respectively formed among said 
four side faces. The multilayer capacitor with which the external terminal electrode of said side face in 
which said drawer electrode was pulled out electrically connected to said drawer electrode upwards is 
prepared, respectively. 

[Claim 2] Said 1st internal electrode forms respectively 1st at least three drawer electrode of said at least 
three side faces pulled out even upwards, respectively among said four side faces as said drawer electrode. 
Said at least three side faces in which said 1 st drawer electrode was pulled out respectively upwards The 
1st external terminal electrode electrically connected to said 1st drawer electrode as said external terminal 
electrode is prepared, respectively. Said 2nd internal electrode As said drawer electrode, 2nd at least three 
drawer electrode of said at least three side faces pulled out even upwards, respectively is respectively 
formed among said four side faces. In a different location from the location in which said at least three 
side faces in which said 2nd drawer electrode was pulled out are tops respectively, and said 1 st external 
terminal electrode was prepared The multilayer capacitor according to claim 1 with which the 2nd 
external terminal electrode electrically connected to said 2nd drawer electrode as said external terminal 
electrode is prepared, respectively. 

[Claim 3] Said 1st external terminal electrode is a multilayer capacitor of said four side faces in which 
said 1 st internal electrode formed said 1 st at least four drawer electrode of said four side faces pulled out 
even upwards, respectively, and said 1 st drawer electrode was pulled out according to claim 2 formed 
upwards respectively. 

[Claim 4] Said 2nd external terminal electrode is a multilayer capacitor of said four side faces in which 
said 2nd internal electrode formed said 2nd at least four drawer electrode of said four side faces pulled out 
even upwards, respectively, and said 2nd drawer electrode was pulled out according to claim 2 or 3 
formed upwards respectively. 

[Claim 5] Said all 1 st external terminal electrode is a multilayer capacitor according to claim 2 to 4 
arranged so that said 2nd external terminal electrode may be adjoined on each aforementioned side face in 
which the 1 st external terminal electrode concerned was prepared. 

[Claim 6] Said all 1st external terminal electrode and said all 2nd external terminal electrode are a 
multilayer capacitor according to claim 5 arranged by turns through said four side faces. 
[Claim 7] It is the multilayer capacitor according to claim 1 to 6 with which the number of the parts of 
said 1st internal electrode and said 2nd internal electrode which counter is made into plurality so that said 
two or more capacitor units in which parallel connection was carried out by at least one side of said 1st 
and 2nd external terminal electrodes may be formed. 

[Claim 8] Said one [ at least ] drawer electrode of said 1st and 2nd internal electrodes is a multilayer 
capacitor according to claim 1 to 7 currently pulled out by at least two on said at least one side face. 
[Claim 9] It has further the 3rd internal electrode which counters through said specific dielectric layer at 
least to one side of said 1st and 2nd internal electrodes. Said 3rd internal electrode Said side face in which 
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formed 3rd at least tw^ffawer electrode of said at least two side faces pulled out even upwards, 
respectively, and said 3rd drawer electrode was pulled out respectively upwards The multilayer capacitor 
according to claim 1 to 8 with which the 3rd external terminal electrode electrically connected to said 3rd 
drawer electrode is prepared, respectively. 

[Claim 10] Said all 1st external terminal electrode, said all 2nd external terminal electrode, and said all 
3rd external terminal electrode are a multilayer capacitor according to claim 9 arranged while repeating 
the same array sequence through said four side faces, 

[Claim 11] For the external terminal electrode which makes common said internal electrode connected to 
this, said all external terminal electrodes are multilayer capacitors according to claim 1 to 10 arranged so 
that each other may not be adjoined. 

[Claim 12] Said external terminal electrode is a multilayer capacitor of said four side faces according to 
claim 1 to 1 1 formed upwards, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer capacitor which may be especially applied 

advantageously in a high frequency circuit about a multilayer capacitor. 

[0002] 

[Description of the Prior Art] There are some which were indicated by JP,2-256216,A as a conventional 
multilayer capacitor interesting for this invention. Here, the multilayer capacitor 1 as shown in drawing. \5 
thru/or drawjng 17 is indicated. Drawing.i5 is the top view showing the appearance of a multilayer 
capacitor 1, drawing .L6 is the top view in which having the 1st cross section and showing the internal 
structure of a multilayer capacitor 1, and drawing 17 is the top view showing the internal structure of a 
multilayer capacitor 1 with the 2nd cross section where the 1st cross sections differ. 
[0003] The multilayer capacitor 1 is equipped with the body 8 of a capacitor of the shape of a rectangular 
parallelepiped which has four side faces 4, 5, 6, and 7 which connect between two principal planes 2 and 
3 which carry out phase opposite, these principal planes 2, and 3 as the appearance is shown in drawin g 
15 . The body 8 of a capacitor was prolonged in the direction of principal planes 2 and 3, for example, is 
equipped with two or more dielectric layers 9 which consist of a ceramic dielectric, and at least one pair 
of 1st and 2nd internal electrodes 10 and 1 1 which counter mutually through the specific dielectric layer 9 
so that a capacitor unit may be formed. 

[0004] Drawing 16 shows the cross section along which the 1st internal electrode 10 passes as the 1st 
internal electrode 10 is shown in drawing._16 . Moreover, drawing 17 shows the cross section along which 
the 2nd internal electrode 1 1 passes as the 2nd internal electrode 1 1 is shown in drawin g 17 . Reduction- 
ization of an equivalence serial inductance (ESL) is attained so that this muhilayer capacitor 1 may fit use 
in a RF region. 

[0005] Therefore, the 1st internal electrode 10 forms respectively the 1st four drawer electrode 12, 13, 14, 
and 15 of two side faces 4 and 6 which carry out phase opposite pulled out upwards, respectively. More, 
the drawer electrodes 12 and 13 are pulled out even on a side face 4, and the drawer electrodes 14 and 15 
are pulled out by the detail even on the side face 6. Moreover, the 1st external terminal electrode 16, 17, 
18, and 19 of the side faces 4 and 6 in which the 1st above-mentioned drawer electrode 12-15 was pulled 
out electrically connected to the drawer electrodes 1 2-15 of these 1 st upwards is formed, respectively. 
That is, the external terminal electrodes 16 and 17 are connected to the drawer electrodes 12 and 13 on a 
side face 4, respectively, and the external terminal electrodes 1 8 and 1 9 are connected to the drawer 
electrodes 14 and 15 on the side face 6, respectively. 

[0006] On the other hand, the 2nd internal electrode 1 1 forms respectively the 2nd four drawer electrode 
20, 21, 22, and 23 of two side faces 4 and 6 which carry out phase opposite pulled out upwards, 
respectively. It is pulled out by even different location from the location where the 1st drawer electrode 14 
and 15 which the location where the 1st drawer electrode 12 and 13 which the drawer electrodes 20 and 
21 are on a side face 4, and was mentioned above at the detail was pulled out is pulled out by even 
different location, and the drawer electrodes 22 and 23 are on a side face 6 more, and was mentioned 
above was pulled out. 

[0007] Moreover, the 2nd external terminal electrode 24, 25, 26, and 27 of the side faces 4 and 6 in which 
the 2nd above-mentioned drawer electrode 20-23 was pulled out electrically connected to the drawer 
electrodes 20-23 of these 2nd upwards is formed, respectively. That is, external terminal electrodes 24 and 
25 are connected to the drawer electrodes 20 and 21 on a side face 4, respectively in a different location 
from the location in which the 1st external terminal electrode 16 and 17 mentioned above was formed. 
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and external terminal electrodes 26 and 27 are connected to drawer electrodes 22 and 23 on a side face 6, 
respectively in a different location from the location in which the 1st external terminal electrode 18 and 
19 mentioned above was formed. 

[0008] Thus, if it is on two side faces 4 and 6, it is arranged so that two or more 1st external terminal 
electrodes 16-19 and two or more 2nd external terminal electrodes 24-27 may adjoin each other by turns. 
[0009] 

[Problem(s) to be Solved by the Invention] The current which flows in this multilayer capacitor 1 is 
shown in (Rawing J 8 in illustration with the top view equivalent to draw ing 17 . In drawing 18 , the 1st 
internal electrode 10 is shown by the broken line, and the 2nd internal electrode 11 is shown by the 
continuous line, and after these have piled up, it is illustrated. 

[0010] In drawing J 8 , the typical path and typical direction of a current are shown by the arrow head. As 
shown by these arrow heads, the current shall flow toward each of the 1 st external terminal electrode 1 6- 
19 from each of the 2nd external terminal electrode 24-27 at the illustrated condition or the time. In 
addition, also when flowing conversely with a natural thing in an alternating current, it is. 
[001 1] When a current flows, induction of the magnetic flux it is decided in the direction of a current that 
the direction will be is carried out as everyone knows, therefore a self-inductance component arises. In 
drawing 18 , in the center section 28 of the internal electrodes 10 and 1 1 shown by O, since a current 
flows in the various directions and the magnetic flux in which induction is carried out by the current is 
offset, there is almost no generating of magnetic flux. 

[0012] Moreover, although a current is in the inclination which separates from each of the 2nd external 
terminal electrode 24-27 toward each of the 1st external terminal electrode 16-19 the external terminal 
electrodes 16-19 and near 24-27, the current which flows leftward by drawing 18 with the breadth of 180 
abbreviation, and the current which flows rightward exist. Therefore, the most is offset, consequently 
magnetic flux does not bring about generating of serious magnetic flux. 

[0013] Therefore, in the point which mentioned above the multilayer capacitor 1 shown in drawin g 15 
thru/or drawing XT , generating of a self-inductance is controlled and low ESL-ization is attained. 
However, in each edge 29 of the right and left which performed and showed hatching [ near / each / the 
side faces 5 and 7 in which any external terminal electrode is not located (i.e. drawin g 18 ) ], since a 
current flows in the almost fixed direction, it was not generated substantially but offset of magnetic flux 
has brought about generating and increase of a self-inductance to the last. 

[0014] Therefore, the cure for the reduction in ESL attained in the multilayer capacitor 1 shown in 
drawin g 1 5 thru/or dr awin g 17 can be said to be still inadequate in the point of effectiveness. Then, the 
purpose of this invention is offering the multilayer capacitor improved so that low ESL-ization could be 
attained more effectively. 
[0015] 

[Means for Solving the Problem] The multilayer capacitor concerning this invention is equipped with the 
body of a capacitor of the shape of a rectangular parallelepiped which has four side faces which connect 
between two principal planes which carry out phase opposite, and these principal planes, moreover, at 
least one pair of 1st and 2nd internal electrodes which counter mutually through a specific dielectric layer 
so that this body of a capacitor may form two or more dielectric layers prolonged in the direction of a 
principal plane, and a capacitor unit ~ having — these 1st and 2nd internal electrodes — respectively — 
either of the side faces — the drawer electrode pulled out even upwards is formed. 

[0016] In such a multilayer capacitor, in order to solve the technical technical problem mentioned above, 
it consists of this invention as follows. Namely, at least as for one side of the 1 st and 2nd internal 
electrodes, the external terminal electrode of the side face in which formed at least three drawer electrodes 
of at least three side faces pulled out even upwards, respectively, and the drawer electrode was pulled out 
electrically connected to a drawer electrode upwards is respectively prepared among four side faces as an 
above-mentioned drawer electrode. 

[0017] In this invention, the 1st above-mentioned internal electrode forms preferably 1st at least three 
drawer electrode of at least three side faces pulled out even upwards, respectively respectively among four 
side faces as a drawer electrode. And the 1st external terminal electrode of at least three side faces in 
which the drawer electrode of these 1st was pulled out electrically connected to the 1st drawer electrode 
as an external terminal electrode upwards is prepared, respectively. Moreover, the 2nd internal electrode 
also forms respectively 2nd at least three drawer electrode of at least three side faces pulled out even 
upwards, respectively among four side faces as a drawer electrode. And the 2nd external terminal 
electrode electrically connected to the 2nd drawer electrode is prepared in a different location from the 
location in which at least three side faces in which the drawer electrode of these 2nd was pulled out are 
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tops respectively, and the 1st external terminal electrode was prepared, respectively. 
[0018] in this invention, more preferably, the 1st internal electrode forms 1st at least four drawer electrode 
pulled out even on four each of a side face, respectively, and the 1st external terminal electrode is 
prepared in connection with it on each of four side faces where the 1st drawer electrode was pulled out. 
Similarly, the 2nd external terminal electrode has respectively the more desirable thing of four side faces 
in which formed 2nd at least four drawer electrode of four side faces pulled out even upwards, 
respectively, and the 2nd drawer electrode was pulled out in coimection with it established upwards 
respectively also about the 2nd internal electrode. 

[0019] Moreover, preferably, all the 1st external terminal electrode is arranged so that the 2nd external 
terminal electrode may be adjoined on each side face in which the 1st external terminal electrode 
concerned was prepared. Moreover, all the 1st external terminal electrode and all the 2nd external 
terminal electrode are more preferably arranged by turns through four side faces. 
[0020] Moreover, the number of the parts of the 1 st internal electrode and the 2nd internal electrode 
which counter may be made into plurality so that two or more capacitor units in which parallel connection 
was carried out by at least one side of the 1st and 2nd external terminal electrodes may be formed. 
Moreover, one [ at least ] drawer electrode of the 1st and 2nd internal electrodes may be pulled out by at 
least two on at least one side face. 

[0021] Moreover, the muhilayer capacitor concerning this invention may be further equipped with the 3rd 
internal electrode which counters through a specific dielectric layer at least to one side of the 1st and 2nd 
internal electrodes. In this case, 3rd at least two drawer electrode of at least two side faces pulled out even 
upwards, respectively is formed, and, as for the 3rd internal electrode, the 3rd external terminal electrode 
of the side face in which the 3rd drawer electrode was pulled out electrically connected to the 3rd drawer 
electrode upwards is prepared respectively. 

[0022] In the operation gestalt mentioned above, all the 1 st external terminal electrode, all the 2nd 
external terminal electrode, and all the 3rd external terminal electrode are arranged preferably, repeating 
the same array sequence through four side faces. In this invention, if it sees from another aspect of affairs, 
as for all external terminal electrodes, it is desirable to be arranged so that the external terminal electrode 
which makes common the internal electrode connected to this may not be adjoined. 
[0023] Moreover, in this invention, if it sees from another aspect of affairs, it is desirable that an external 
terminal electrode is prepared [ of four side faces ] upwards, respectively. 
[0024] 

[Embodiment of the Invention] Drawing 1 thru/or drawin g 3 show the multilayer capacitor 3 1 by the 1st 
operation gestalt of this invention. Considerable [ of drawin g 1 thru/or draw ing 3 ] is carried out to 
drawing 15 thru/or drawing J_7 mentioned above here, respectively, drawing. 1 is the top view showing the 
appearance of a multilayer capacitor 3 1 , drawing 2 is the top view in which having the 1st cross section 
and showing the internal structure of a multilayer capacitor 3 1 , and drawin g 3 is the top view showing the 
internal structure of a multilayer capacitor 3 1 with the 2nd cross section where the 1 st cross sections 
differ. 

[0025] The multilayer capacitor 3 1 is equipped with the body 38 of a capacitor of the shape of a 
rectangular parallelepiped which has four side faces 34, 35, 36, and 37 which connect between two 
principal planes 32 and 33 which carry out phase opposite, these principal planes 32, and 33 like the 
multilayer capacitor 1 mentioned above as the appearance is shown in drawing 1 . The body 38 of a 
capacitor was prolonged in the du*ection of principal planes 32 and 33, for example, is equipped with two 
or more dielectric layers 39 which consist of a ceramic dielectric, and at least one pair of 1 st and 2nd 
internal electrodes 40 and 41 which counter mutually through the specific dielectric layer 39 so that a 
capacitor unit may be formed. 

[0026] Drawing 2 shows the cross section along which the 1st internal electrode 40 passes, and drawing.3 
shows the cross section along which the 2nd internal electrode 41 passes. The 1st internal electrode 40 
forms respectively the 1st six drawer electrode 42, 43, 44, 45, 46, and 47 of four side faces 34-37 pulled 
out even upwards, respectively. More, the drawer electrodes 42 and 43 are pulled out even on a side face 
34, the drawer electrode 44 is pulled out even on a side face 35, the drawer electrodes 45 and 46 are 
pulled out by the detail even on a side face 36, and the drawer electrode 47 is pulled out even on the side 
face 37. 

[0027] Moreover, the 1st external terminal electrode 48, 49, 50, 51, 52, and 53 of the side faces 34-37 in 
which the 1st above-mentioned drawer electrode 42-47 was pulled out electrically connected to the 
drawer electrodes 42-47 of these 1 st upwards is formed, respectively. That is, the external terminal 
electrodes 48 and 49 are connected to the drawer electrodes 42 and 43 on a side face 34, respectively, the 
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external terminal electrode 50 is connected to the drawer electrode 44 on a side face 35, the external 
terminal electrodes 51 and 52 are connected to the drawer electrodes 45 and 46 on a side face 36, 
respectively, and the external terminal electrode 53 is connected to the drawer electrode 47 on the side 
face 37. 

[0028] On the other hand, the 2nd internal electrode 41 forms respectively the 2nd six drawer electrode 
54, 55, 56, 57, 58, and 59 of four side faces 34-37 pulled out even upwards, respectively. More, the 
drawer electrodes 54 and 55 are pulled out even on a side face 34, the drawer electrode 56 is pulled out 
even on a side face 35, the drawer electrodes 57 and 58 are pulled out by the detail even on a side face 36, 
and the drawer electrode 59 is pulled out even on the side face 37. 

[0029] Each location on the side face 34-37 in which the 2nd drawer electrode 54-59 mentioned above is 
pulled out, respectively is carried out if each location where the 1st drawer electrode 42-47 is pulled out, 
respectively is **, Moreover, the 2nd external terminal electrode 60, 61, 62, 63, 64, and 65 of the side 
faces 34-37 in which the 2nd above-mentioned drawer electrode 54-59 was pulled out electrically 
connected to the drawer electrodes 54-59 of these 2nd upwards is respectively formed in a location which 
is different in the 1st external terminal electrode 48-53. The external terminal electrodes 60 and 61 are 
connected to the drawer electrodes 54 and 55 on a side face 34, respectively, the external terminal 
electrode 62 is connected to the drawer electrode 56 on a side face 35, the external terminal electrodes 63 
and 64 are connected to the drawer electrodes 57 and 58 on a side face 36, respectively, and the external 
terminal electrode 65 is connected to the drawer electrode 59 on the side face 37. 

[0030] thus, it is arranged so that all the 1st external terminal electrode 48-53 may adjoin the 2nd external 
terminal electrode 60-65 on four each of side faces 34-37. Moreover, if it sees from another viewpoint, it 
is arranged so that what carries out all the external terminal electrodes 48-53 and the internal electrode of 
60-65 connected for the ability of each coming in common may not be adjoined. If it is on the side face 34 
in which the 1 st two drawer electrode 42 and 43 and the 2nd two drawer electrode 54 and 55 were pulled 
out especially The 1st external terminal electrode 48 and 49 and the 2nd external terminal electrode 60 
and 61 are arranged by turns. Moreover, if it is on the side face 36 in which the 1st two drawer electrode 
45 and 46 and the 2nd two drawer electrode 57 and 58 were pulled out, the 1st external terminal electrode 
51 and 52 and the 2nd external terminal electrode 63 and 64 are arranged by turns. Furthermore, also 
when it sees through four side faces 34-37, the 1st external terminal electrode 48-52 and the 2nd external 
terminal electrode 60-65 are arranged by turns. 

[0031] In order to obtain a bigger capacity, the number of the parts of the 1st internal electrode 40 and the 
2nd internal electrode 41 which counter is made into plurality, and it is made to have two or more 
capacitor units formed in such a multilayer capacitor 31. namely, the time of one either of the 1st and 2nd 
internal electrodes 40 and 41 being formed in the body 38 of a capacitor - either of the 1st and 2nd 
internal electrodes 40 and 41 - when two tend to be formed or you are going to obtain a still larger 
capacity so that another side may sandwich this, let the number of the groups of the 1st and 2nd internal 
electrodes 40 and 41 be plurality. Thus, when the number of the parts of the 1st internal electrode 40 and 
the 2nd internal electrode 41 which counter is made into plurality, parallel connection of two or more 
capacitor units is carried out by either [ at least ] the 1st external terminal electrode 48-53 or the 2nd 
external terminal electrode 60-65. 

[0032] In addition, the external terminal electrodes 48-53, and 60-65 are formed, respectively so that it 
may extend even in the one section each of not only a side-face 34-37 top but both the principal planes 32 
and 33. Drawin g 4 is drawing corresponding to drawing 18 mentioned above, and shows in illustration the 
current which flows in this multilayer capacitor 31 with the top view equivalent to drawing 3 . In drawing 
4 , the 1st internal electrode 40 is shown by the broken line, and the 2nd internal electrode 41 is shown by 
the continuous line, and after these have piled up, it is illustrated. 

[0033] In drawin g 4 , with the arrow head, as the typical path and typical direction are shown, the current 
shall flow toward each of the 1st external terminal electrode 48-53 from each of the 2nd external terminal 
electrode 60-65 at the illustrated condition or the time. Thus, when a current flows, induction of the 
magnetic flux it is decided in the direction of a current that the direction will be is carried out as everyone 
knows, therefore a self- inductance component arises. 

[0034] In the center section 66 of the internal electrodes 40 and 41 shown by O with reference to drawing 
4 , since a current flows in the various directions and the magnetic flux in which induction is carried out 
by the current is offset, there is almost no generating of magnetic flux. This is substantially [ as the case of 
the former shown in drawing 18 ] the same. Moreover, although a current is in the inclination which 
separates from each of the 2nd external terminal electrode 60-65 toward each of the 1st external terminal 
electrode 48-53 the external terminal electrodes 48-53 and near 60-65, the current which flows leftward 
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by drawing 4 with the breadth of 180 abbreviation, and the current which flows rightward exist. 
Therefore, the most is offset, consequently magnetic flux does not bring about generating of serious 
magnetic flux. The same is substantially [ as the case of the former shown in drawing 1 8 ] said of this. 
[0035] In drawing 4 ^ the big difference with the conventional case shown in drawin g 18 is in each edge 
67 of right and left [ / near each / of side faces 35 and 37 / (i.e., drawin g 4 ) ]. In these edges 67, since the 
1st external terminal electrode 50 and 53 and the 2nd external terminal electrode 62 and 65 are formed, 
there is no flow of the conspicuous current and, similarly near each [ of other side faces 34 and 35 ] 
generating of serious magnetic flux is not brought about. 

[0036] Therefore, according to the multilayer capacitor 31 shown in drawing 1 thru/or drawijig^ , 
magnetic flux is offset over the whole surface from the center section 66 of the internal electrodes 40 and 
41 to an edge 67, and ESL can be stopped very low. Moreover, each of the 1st drawer electrode 42-47 or 
the 1st external terminal electrode 48-53, With each of the 2nd drawer electrode 54-59 with which a 
polarity differs from these, or the 2nd external terminal electrode 60-64 Since it can arrange to near 
mutually and mutual distance can be shortened, current length can be shortened and the self-inductance 
component generated among these also by this can be made low. 

[0037] Drawing 5 thru/or drawing 7 show the multilayer capacitor 71 by the 2nd operation gestalt of this 
invention. Drawing 5 is the top view showing the appearance of a multilayer capacitor 71 here, drawing 6 
is the top view in which having the 1st cross section and showing the internal structure of a multilayer 
capacitor 71 , and drawing 7 is the top view showing the internal structure of a multilayer capacitor 71 
with the 2nd cross section where the 1 st cross sections differ. 

[0038] Considerable [ of drawing 5 thru/or drawing 7 ] is carried out to draw.ing.l thru/or drawing 3 
which shows the 1st operation gestalt, respectively, in drawing 5 thru/or drawing 7 , the same reference 
mark is given to the element equivalent to the element shown in drawing J thru/or drawing .3 , and the 
overlapping explanation is omitted. In the multilayer capacitor 71 by this 2nd operation gestalt, 1st 
internal electrode 40a forms respectively the 1st five drawer electrode 42, 43, 45, 46, and 47a of three side 
faces 34, 36, and 37 pulled out even upwards, respectively. If difference with the multilayer capacitor 31 
by the 1st operation gestalt is said, with this multilayer capacitor 71, there is no drawer electrode 
equivalent to the drawer electrode 44 pulled out even on a side face 35, drawer electrode 47a pulled out 
by even the side face 37 is pulled out by the center section of the side face 37, and the drawer electrode 47 
is carried out, if that location is **. 

[0039] Moreover, the 1st five external terminal electrode 48, 49, 51, 52, and 53a of three side faces 34, 
36, and 37 in which the 1st above-mentioned drawer electrode 42-47a was pulled out electrically 
connected to these 1st five drawer electrodes 42-47a upwards is formed, respectively. If difference with 
the multilayer capacitor 31 by the 1st operation gestah is said, with this multilayer capacitor 71, there is 
no external terminal electrode equivalent to the 1st external terminal electrode 50, and if that location is 
**, as for external terminal electrode 53a, it is carried out, as for the external terminal electrode 53. 
[0040] On the other hand, 2nd internal electrode 41a forms respectively the 2nd five drawer electrode 54, 
' 55, 56a, 57, and 58 of three side faces 34-36 pulled out even upwards, respectively. If difference with the 
multilayer capacitor 31 by the 1st operation gestalt is said, with this multilayer capacitor 71, there is no 
drawer electrode equivalent to the drawer electrode 59 pulled out even on a side face 37, drawer electrode 
56a pulled out by even the side face 35 is pulled out by the center section of the side face 37, and the 
drawer electrode 56 is carried out, if that location is **. 

[0041] Moreover, the 2nd external terminal electrode 60, 61, 62a, 63, and 64 of three side faces 34-36 in 
which the 2nd above-mentioned drawer electrode 54-58 was pulled out electrically connected to the 
drawer electrodes 54-58 of these 2nd upwards is formed, respectively. If difference with the multilayer 
capacitor 31 by the 1st operation gestalt is said, with this multilayer capacitor 71, there is no external 
terminal electrode equivalent to the 2nd external terminal electrode 65, and if that location is **, as for 
external terminal electrode 62a, it is carried out, as for the external terminal electrode 62. 
[0042] In order to obtain a bigger capacity, the number of the parts of 1 st internal electrode 40a and 2nd 
internal electrode 41a which counter is made into plurality, and it is made to have two or more capacitor 
imits formed also in such a multilayer capacitor 71. And parallel connection of the capacitor unit of these 
plurality is carried out by either [ at least ] the 1st external terminal electrode 48-53a or the 2nd external 
terminal electrode 60-64. 

[0043] according to this 2nd operation gestalt, it is arranged so that each of the 1st external terminal 
electrode 48, 49, 51, and 52 may adjoin either of the 2nd external terminal electrode 60, 61, 63, and 64 on 

two each of side faces 34 and 36. Moreover, although only 2nd external terminal electrode 62a is located 
on a side face 35 and only 1st external terminal electrode 53a is only located on a side face 37 Thus, by 
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locating the external terminal electrodes 62a and 53a also in side faces 35 and 37, respectively If 
compared with the conventional multilayer capacitor 1 shown in drawing. IjS thru/or drawing 17 at least, 
while being able to turn the flow of the current on internal electrode 40a and 41a in the more various 
directions and being able to offset more magnetic flux Since current length can be shortened more, an 
inductance component can be reduced more. 

[0044] Drawin g_8 thru/or drawin g 1 1 show the multilayer capacitor 81 by the 3rd operation gestalt of this 
invention. Drawin g 8 is the top view showing the appearance of a multilayer capacitor 81 here, drawing 9 
is the top view in which having the 1st cross section and showing the internal structure of a multilayer 
capacitor 81, drawin g 10 is the top view showing the internal structure of a multilayer capacitor 81 with 
the 2nd cross section where the 1st cross sections differ, and drawing 1 1 is the top view showing the 
internal structure of a multilayer capacitor 81 with the 3rd cross section where the 1st and 2nd cross 
sections differ. 

[0045] In drawing_8 thru/or drawing 1 J , the same reference mark is given to the element equivalent to the 
element shown in drawin g 1 thru/or drawin g 3 , and the overlapping explanation is omitted. The 
multilayer capacitor 81 by this 3rd operation gestalt is characterized by having further the 3rd internal 
electrode 82 which counters through the specific dielectric layer 39 at least to one side of the 1st and 2nd 
internal electrodes 40b and 41b. This 3rd internal electrode 82 forms respectively the 3rd four drawer 
electrode 83, 84, 85, and 86 of two side faces 34 and 36 pulled out even upwards, respectively. More, the 
drawer electrodes 83 and 84 are pulled out even on a side face 34, and the drawer electrodes 85 and 86 are 
pulled out by the detail even on the side face 36. 

[0046] Moreover, the 3rd external terminal electrode 87, 88, 89, and 90 of the side faces 34 and 36 in 
which the 3rd above-mentioned drawer electrode 83-86 was pulled out electrically connected to the 
drawer electrodes 83-86 of these 1st upwards is formed, respectively. That is, the external terminal 
electrodes 87 and 88 are connected to the drawer electrodes 83 and 84 on a side face 34, respectively, and 
the external terminal electrodes 89 and 90 are connected to the drawer electrodes 85 and 86 on the side 
face 36, respectively. If difference with the multilayer capacitor 3 1 by the 1 st operation gestalt is said, in 
this multilayer capacitor 81 , the 3rd external terminal electrode 88 and 89 is formed in each location in 
which the 3rd external terminal electrode 87 and 90 was formed in each location in which the 1st external 
terminal electrode 48 and 52 in a multilayer capacitor 31 was formed, respectively, and the 2nd external 
terminal electrode 61 and 63 in a multilayer capacitor 31 was formed, respectively. 

[0047] On the other hand, about the 1st internal electrode 40b, the 1st four drawer electrode 42b, 44, 45b, 
and 47 of four side faces 34-37 pulled out even upwards, respectively is formed respectively. If difference 
with the multilayer capacitor 31 by the 1st operation gestalt is said, as a drawer electrode pulled out even 
on a side face 34 and 36 in this multilayer capacitor 81, there will be only every one drawer electrodes 
42b and 45b, respectively. 

[0048] Moreover, the 1st four external terminal electrode 48b, 50, 51b, and 53 of four side faces 34-37 in 
which the 1 st above-mentioned drawer electrode 42b-47 was pulled out electrically connected to these 1 st 
four drawer electrodes 42b-47 upwards is formed, respectively. If difference with the multilayer capacitor 
31 by the 1st operation gestalt is said, in this multilayer capacitor 81, the 1st external terminal electrode 
48b and 51b is formed in each location in which the 2nd external terminal electrode 60 and 64 in a 
multilayer capacitor 3 1 was formed, respectively, 

[0049] Moreover, about the 2nd internal electrode 41b, the 2nd four drawer electrode 54b, 56, 57b, and 59 
of four side faces 34-37 pulled out even upwards, respectively is formed respectively. If difference with 
the multilayer capacitor 31 by the 1st operation gestalt is said, as a drawer electrode pulled out even on a 
side face 34 and 36 in this multilayer capacitor 81, there will be only every one drawer electrodes 54b and 
57b, respectively. 

[0050] Moreover, the 2nd four external terminal electrode 60b, 62, 63b, and 65 of four side faces 34-37 in 
which the 2nd above-mentioned drawer electrode 54b-59 was pulled out electrically connected to these 
1st four drawer electrodes 54b-59 upwards is formed, respectively. If difference with the multilayer 
capacitor 3 1 by the 1st operation gestalt is said, in this multilayer capacitor 81, the 2nd external terminal 
electrode 60b and 63b is formed in each location in which the 1st external terminal electrode 49 and 51 in 
a multilayer capacitor 3 1 was formed, respectively. 

[0051] In this multilayer capacitor 81, a laminating is carried out to the order of the 3rd internal electrode 
82, the 1st internal electrode the 40b, and 2nd internal electrode 41b. It lets four side faces 34-37 pass, and 
the same array sequence of either of the 3rd external terminal electrode 87-90, either of the 1st external 
terminal electrode 48b-53, and either of the 2nd external terminal electrode 60b-65 is repeated by this. In 
addition, above-mentioned built-up sequence can be changed into arbitration, 
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[0052] Moreover, also in a multilayer capacitor 81, in order to obtain a bigger capacity, let the number of 
the capacitor units formed of each opposite of the 3rd internal electrode 82, the 1st internal electrode the 
40b, and 2nd internal electrode 41b be plurality. Therefore, repeat only the 3rd internal electrode 82 and 
internal electrode 40of ** 1st b two or more times, and they carry out a laminating, or Repeat only the 1st 
internal electrode 40b and 2nd internal electrode 41b two or more times, and they carry out a laminating, 
or Only the 2nd internal electrode 41b and the 3rd internal electrode 82 can be repeated two or more 
times, and can carry out a laminating, or the 3rd internal electrode 82, 1st internal electrode 40b, and 2nd 
internal electrode 41b can be repeated two or more times, and can carry out a laminating. And even if 
there are few 3rd external terminal electrodes 87-90, 1st external terminal electrodes 48b-53, and 2nd 
external terminal electrodes 60b-65, parallel connection of the capacitor unit of these plurality is carried 
out by either. 

[0053] also in this 3rd operation gestalt, like the 1st operation gestalt, it connects with a mutually different 
internal electrode, namely, the external terminal electrode which has a mutually different polarity is 
located on four each of side faces 34-37. 1st external terminal electrode 48b, 2nd external terminal 
electrode 60b, and the 3rd external terminal electrode 87 and 88 are located more on a side face 34 at a 
detail, and it sets on a side face 35. The 1st external terminal electrode 50 and the 2nd external terminal 
electrode 62 are located, and it sets on a side face 36. 1st external terminal electrode 51b, 2nd external 
terminal electrode 63b, and the 3rd external terminal electrode 89 and 90 are located, and the 1st external 
terminal electrode 53 and the 2nd external terminal electrode 65 are located on a side face 37. 
[0054] Therefore, since current length can be shortened while being able to offset magnetic flux 
effectively also according to this 3rd operation gestalt by turning the flow of the current on internal 
electrode 40b and 41b in the various directions, reduction of an inductance component can be aimed at. in 
addition, unlike the 1st operation gestalt, with this 3rd operation gestalt, a different polar external terminal 
electrode in all parts adjoins each other mutually - as, although not arranged If compared with the 
conventional multilayer capacitor 1 shown in drawin g 15 thru/or draw ing 17 at least, since the flow of the 
current on an internal electrode 40 and 41 can be turned in the more various directions and current length 
can be shortened more, an inductance component can be reduced more. 

[0055] Moreover, as a modification of the 3rd operation gestalt, it cannot have the 3rd internal electrode 
82, but can also consider as the multilayer capacitor which carried out the laminating only of the 1st and 
2nd internal electrodes 40b and 41b. Furthermore, the drawer electrode further pulled out by the 3rd 
internal electrode 82 on side faces 35 and 37 may be formed. Drawing 12 thru/or drawing 14 show the 
multilayer capacitor 91 by the 4th operation gestalt of this invention. Drawing 1 2 is the top view showing 
the appearance of a multilayer capacitor 91 here, d raw ing 13 is the top view in which having the 1 st cross 
section and showing the internal structure of a multilayer capacitor 91, and drawi ng 14 is the top view 
showing the internal structure of a multilayer capacitor 91 with the 2nd cross section where the 1st cross 
sections differ. 

[0056] Considerable [ of drawing 12 thru/or drawing 14 ] is carried out to drawing [ thru/or drawing . 3 
which shows the 1st operation gestalt, respectively, in drawing 12 thru/or drawing 14 , the same reference 
mark is given to the element equivalent to the element shown in drawing 1 thru/or drawing 3 , and the 
overlapping explanation is omitted. The multilayer capacitor 91 by this 4th operation gestalt is similar in 
appearance with the multilayer capacitor 71 by the 2nd operation gestalt. 1st internal electrode 40c forms 
respectively the 1st five drawer electrode 42, 43, 44c, 45c, and 46c of three side faces 34, 35, and 36 
pulled out even upwards, respectively. If difference with the multilayer capacitor 3 1 by the 1 st operation 
gestalt is said, with this multilayer capacitor 91, there is no drawer electrode equivalent to the drawer 
electrode 47 pulled out even on a side face 37, and if each of that location is **, as for the drawer 
electrodes 44c, 45c, and 46c pulled out by even side faces 35 and 36, respectively, it is carried out, as for 
the drawer electrodes 44-46. 

[0057] Moreover, the 1st five external terminal electrode 48, 49, 50c, 51c, and 52c of three side faces 34- 
36 in which the 1st above-mentioned drawer electrode 42-46c was pulled out electrically connected to 
these 1 st five drawer electrodes 42-46c upwards is formed, respectively. If difference with the multilayer 
capacitor 31 by the 1st operation gestalt is said, with this multilayer capacitor 91, there is no external 
terminal electrode equivalent to the 1st external terminal electrode 53, and if each of that location is **, as 
for the external terminal electrodes 50c, 51c, and 52c, it is carried out, as for the external terminal 
electrodes 50-52. 

[0058] On the other hand, 2nd internal electrode 41c forms respectively the 2nd five drawer electrode 54, 

55, 57c, 58c, and 59c of three side faces 34, 36, and 37 pulled out even upwards, respectively. If 
difference with the multilayer capacitor 31 by the 1st operation gestalt is said, with this multilayer 
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capacitor 91, there is no drawer electrode equivalent to the drawer electrode 59 pulled out even on a side 
face 35, and if each of that location is **, as for the drawer electrodes 57c, 58c, and 59c pulled out by 
even side faces 34, 36, and 37, it is carried out, as for the drawer electrodes 57-59. 

[0059] Moreover, the 2nd external terminal electrode 60, 61, 63c, 64c, and 65c of three side faces 34, 36, 
and 37 in which the 2nd above-mentioned drawer electrode 54-59c was pulled out electrically connected 
to the drawer electrodes 54-59c of these 2nd upwards is formed, respectively. If difference with the 
muhilayer capacitor 31 by the 1st operation gestalt is said, with this multilayer capacitor 91, there is no 
external terminal electrode equivalent to the 2nd external terminal electrode 62, and if each of that 
location is **, as for the external terminal electrodes 63c, 64c, and 65c, it is carried out, as for the external 
terminal electrodes 63-65. 

[0060] In order to obtain a bigger capacity, the number of the parts of 1st internal electrode 40c and 2nd 
internal electrode 41c which counter is made into plurality, and it is made to have two or more capacitor 
units formed also in such a multilayer capacitor 91. And parallel connection of the capacitor unit of these 
plurality is carried out by either [ at least ] the 1st external terminal electrode 48-52c or the 2nd external 
terminal electrode 60-65c. 

[0061] With this 4th operation gestalt, either of the 1st external terminal electrode 48-52c and either of the 
2nd external terminal electrode 60-65c are arranged by turns through four side faces 34-37 like the 1st 
operation gestalt mentioned above. In this point, it differs from the 2nd operation gestalt. Therefore, while 
according to the 4th operation gestalt being able to turn the flow of the current on internal electrode 40c 
and 41c in the various directions and being able to offset magnetic flux effectively like the 1st operation 
gestalt, current length can be shortened and an inductance component can be reduced by this. 
[0062] Each sample of the multilayer capacitor 31 (example 1) concerning the 1st operation gestalt and 
the multilayer capacitor 71 (example 2) concerning the 2nd operation gestalt which were explained above, 
the multilayer capacitor 81 (example 3) concerning the 3rd operation gestalt, the multilayer capacitor 91 
(example 4) concerning the 4th operation gestalt, and the conventional multilayer capacitor 1 (example of 
a comparison) was produced, and each ESL was evaluated. 

[0063] What each sample set the appearance flat-surface dimension to 3.2mmx2.5mm, and carried out 6 
laminatings of the internal electrode in total here, Namely, if it is in some which have two kinds of 
internal electrodes like multilayer capacitors 31, 71, 91, and 1 (examples 1, 2, and 4 and example of a 
comparison) The laminating of two kinds of internal electrodes was repeated 3 times, and if it was in 
some which have three kinds of internal electrodes like a multilayer capacitor 81 (example 3), the 
laminating of three kinds of internal electrodes should be repeated twice. 

[0064] Moreover, ESL was calculated with the resonance method, the multilayer capacitor which serves 
as a resonance method with each sample — the frequency characteristics of an impedance — measuring — 
frequency fO of the minimum point (it is called the series resonance point between the capacity 
components CS and ESL of a capacitor.) from - ESL= - l/[(2pif0) 2 xCS] 
It is the approach of calculating ESL as being alike. 

[0065] The ESL measured value of each sample is shown in the following table 1 . 

[0066] 

[Table 1] 



As for examples 1-4, in Table 1, the effectiveness which ESL was low stopped by each compared with the 
example of a comparison, and was most excellent about reduction of ESL especially shows that the 
example 1 is shown. Moreover, if an example 4 is compared with an example 1 , although it is inferior, it 
shows the more excellent effectiveness about reduction of ESL compared with examples 2 and 3. 
[0067] as mentioned above, although explained in relation to the operation gestalt illustrating this 
invention, various the locations and number of external terminal electrodes can be boiled, corresponding 
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to it in boiling and changing various the locations and number of a drawer electrode of internal electrodes 

****, for example, it can change within the limits of this invention. 

[0068] 

[Effect of the Invention] According to this invention, as mentioned above, at least one side of the 1st and 
2nd internal electrodes At least three drawer electrodes of at least three side faces pulled out even 
upwards, respectively are respectively formed among four side faces of the body of a capacitor. 
Moreover, since the external terminal electrode of the side face in which such a drawer electrode was 
pulled out, respectively respectively connected to a drawer electrode electrically upwards is prepared, 
respectively Since current length can be shortened while being able to offset magnetic flux effectively by 
turning the flow of the current on an internal electrode in the various directions, ESL can be made small. 
[0069] Therefore, resonance frequency can be RF-ized. The multilayer capacitor which means that the 
frequency region which functions as a capacitor high-frequency-izes this, therefore is applied to this 
invention can respond to high frequency-ization of an electronic circuitry enough, for example, can be 
advantageously used as the bypass capacitor in a high frequency circuit, and a decoupling capacitor. 
Moreover, since the multilayer capacitor concerning this invention is low ESL although the fimction 
(function in which power, such as the time of a standup, supplies suddenly quantity of electricity charged 
by the capacitor by the way to the power which is the need) as a quick power supply is also required if it 
is in the decoupling capacitor used for MPU (microprocessing unit) etc., when turned to such an 
application, it can respond to rapidity enough, 

[0070] In this invention, each following embodiment raises more offset of magnetic flux which was 
mentioned above, or shortens current length more, and is effective by reduction of ESL. It is the 
embodiment in which the external terminal electrode of at least three side faces in which formed at least 
three drawer electrodes of at least three side faces pulled out even upwards, respectively among four side 
faces of the body of a capacitor, and these drawers electrode was pulled out about the both sides of the 1st 
and 2nd internal electrodes by the 1st, respectively respectively connected to a drawer electrode 
electrically upwards is prepared, respectively, 

[0071] the 1st 2nd above-mentioned operative condition - it is the operation gestalt with which it sets 
like, the 1 st internal electrode forms 1 st at least four drawer electrode pulled out even on four each of a 
side face, respectively, and the 1st external terminal electrode is prepared in connection with it on each of 
four side faces where the 1st drawer electrode was pulled out. the 1st above-mentioned operative 
condition same with the 3rd - it is the embodiment in which it sets like, the 2nd internal electrode forms 
2nd at least four drawer electrode pulled out even on four each of a side face, respectively, and the 2nd 
external terminal electrode is prepared in connection with it on each of four side faces where the 2nd 
drawer electrode was pulled out. 

[0072] In addition, about the both sides of these 1 st and 2nd internal electrodes, if the above 
configurations are adopted, it is much more effective. It is the embodiment by which all the 1 st external 
terminal electrode is arranged the 4th so that the 2nd external terminal electrode may be adjoined on each 
side face in which the 1st external terminal electrode concerned was prepared. If it lets four side faces 
pass and all the 1 st external terminal electrode and all the 2nd external terminal electrode are arranged by 
turns at this time, in addition, it is effective. 

[0073] It is the embodiment in which one [ at least ] drawer electrode of the 1st and 2nd internal 
electrodes is pulled out by the 5th at least two on at least one side face. It is the embodiment arranged the 
6th so that the external terminal electrode with which all external terminal electrodes make common the 
internal electrode connected to this may not adjoin each other. An external terminal electrode is the 

embodiment of four side faces established upwards, respectively the 7th. 

[0074] Moreover, in this invention, if the number of the parts of the 1 st internal electrode and the 2nd 
internal electrode which counter is made into plurality so that two or more capacitor units in which 
parallel connection was carried out by at least one side of the 1st and 2nd external terminal electrodes may 
be formed, it is effective in a miniaturization and high-capacity-izing of a multilayer capacitor. In this 
invention, it has further the 3rd internal electrode which counters through a specific dielectric layer at 
least to one side of the 1st and 2nd internal electrodes. Moreover, the 3rd internal electrode 3rd at least 
two drawer electrode of at least two side faces pulled out even upwards, respectively is formed 
respectively. Since current length can be shortened while being able to offset magnetic flux effectively 
even if the 3rd external terminal electrode of the side face in which the 3rd drawer electrode was pulled 
out electrically connected to the 3rd drawer electrode upwards is prepared, respectively, the effectiveness 
which makes ESL small is respectively expectable. 

[0075] In the operation gestalt mentioned above, since current length can be shortened more while being 
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able to offset magnetic flux more effectively if all the 1 st external terminal electrode, all the 2nd external 
terminal electrode, and all the 3rd external terminal electrode are arranged repeating the same array 
sequence through four side faces, ESL can be made smaller. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 



2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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